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HE relationship
of heterozygosity to homeostasis has been the subject of considerable study and discussion. Lerner (6) used the term "genetic homeostasis" to describe the ability of a population to maintain a gene frequency for optimum fitness. He developed this thesis extensively (7), and uniformity over a range of environments was associated with heterozygosity for outhreeding organisms. It was suggested that cross-pollinated crops have evolved a stability system favoring the normal heterozygous condition. Inbred lines of these plants are in an abnormal condition and are more sensitive to the influence of environment.
Phenotypic stability appears to increase with heterozygosity in corn (Zea mays L.) (1). Shank and Adams (11), studying several plant and ear characters, found inbred lines to be less buffered against various environments than were their F 1 hybrids. The within-plot coefficients of variability of the inbreds were higher man those of the hybrids for ear and plant height, ear weight, ear length and maturity. However, the significant differences for coefficients of variability among inbreds indicated stability was influenced by particular genotypes as well as heterozygosity. Further evidence o~ genetic control of stability was presented by Huether a who found that 64 random inbred lines grown in 12 environments differed in their homeostatic vartances.
In a study conducted at 5 locations for 5 years, Robinson and Moll (9) found that the fluctuating expression of corn genotypes in different environments was not associated with a particular environment for a location or year. A large second order interaction of varieties X locations X years indicated that environmental factors causing fluctuations in perfgrmance occurred at random for various locations anti years.
Numerous other reports emphasize the importance of genetic diversity to stability of performance in corn (5, 13) and other c,ops (2, 14) . This subject has been reviewed ex:ensively by Simmonds (12).
The purpose of this study was to evaluate the influence of heterozygosity on phenotypic stability for five quantitatively inherited characters of corn, number of days to silking, kernel row number, ear height, plant height and yield. Six geno~ypic groups representing four levels of heterozygosity were grown in field environments to measure constancy of performance. Variance compon.ents due to environ- ments and genotype-environment interaction were estimated to provide an indication of stability for each character and each level of heterozygosity. A regression analysis similar to that de~eloped by Finley and Wilkinson (4) also was used as a measure of phenotypic stability.
MATERIALS AND METHODS
Five inbred dent lines of corn (Zea mays L.) and their 10 Fh ybrids were used to derive all possible combinations for the Fu, F~, first backcross (1Bx), and second backcross (2Bx) generations. The inbreds, W37A, W64A, W153R, W182B, and Oh51A, averaged 78, 78, 74, 74, and 84 days from planting to silking, respectively. The inbred group and the derived hybrid generations result in 0, 25, 50, and 100% levels of heterozygosity (Table 1 ). Each set of all possible combinations for a particular generation will be referred to in this discussion as a genotypic group. For example, the 5 inbred lines and the 10 F~ hybrids are separate genotypic groups representing the 0 and 100% levels o~ heterozygosity, respectively.
The 6 genotypic groups were grown at Arlington and Hancock, Wisconsin in 1961 and 1962. To provide a range of enviromnents, different treatments were imposed at each location. Two planting dates 3 weeks apart were used at Arlington in 1961 and 1962. At Hancock all entries were grown with and without irrigation in both years. The varieties of a particular genotypic group were grown together and separated from adjacent groups by border rows. Four seeds per hill were planted in single row plots of 14 h!l.s, subsequently thinned to 2 plants per hill, spaced 20 inche~ ap~rc iu 40 inch rows with the end hills of each plot serving as guards. Two replications were grown in each environment.
Silking date and kernel row number were determined for 24 plants per plot while ear and plant height were determined from 10 competitive plants per plot. Yield in pounds per acre at 15.5% moisture was based on total plot performance of 24 plants.
An analysis of variance based on plot averages was completed for each character. Components of variance due to environment, variety X environment, and error were estimated for each genotypic group. Based on the mean square expectations for each genotypic group (Table 2) , the components of variance were computed as follows:
The association of these components for each character with level of heterozygosity was tested by a regression analysis. Only results for ~=o are presented since no significant regression mean squares were found for ~=~, and ~. The estimated error variances for each group and character were found to be homogeneous by Bartlett's test (3).
Phenotypic stability was evaluated further by regression analysis of group performance on environments. For this test the 8 environ- 
